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Feport  on  Travel  In  ^^iropa,  ^urnmer  1952 

by  Fritz  John 

Purpose  of  the  trip  was  to  gather  information  on  work 
done  at  various  Institutes  In  the  fields  of  Numerical  Analysis, 
Partial  Pifferontial   quetions,  and  Applied  Mathematics  with 
special  emphasis  on  Hydrodynamics.    e  following  report 
describes  the  visits  mads  in  chronological  order. 

June  °6-July  Crossing  on  Pyndam  (Holland  'merlca  Line) 
from  ^3ew  York  to  Rotterdam.   Arrived  in  Amsterdam  July  5. 

July  5-July  9  in  Holland 

Vain  purpose  of  stay  in  Holland  was  a  visit  to  the 
Mathematisch  Centrum  of  the  University  of  Amsterdam.   In 
addition  the  Mathematics!  Institute  of  the  Pijks  University 
In  Utrecht  and  the  National  Aeronautical  Research  Institute 
(NLL)  in  Amsterdam  were  visited.  The  first  evening  was  spent 
with  Qchouten,  who  is  secretary  of  the  poard  for  the  Center 
and  acted  ar  director  In  the  absence  of  van  der  rorput. 
One  of  the  points  brought  out  in  the  philosophy  underlying 
the  management  of  the  Center  Is  t*s  importance  of  havlnp  a 
good  all  around  representation  of  all  branches  of  Vathematlcs, 
including  the  purest  ones,  if  the  Center  Is  to  in  successful 

in  Its  eomputlnp  services.   °chouten  v*as  done  a  considerable 
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amount  of  work  on  ?artifi"!  "inferential  "quations  In  a 
direction  t'      a  been  rather  neglected  at  the  *:."V.r. 

titute,  namely  the  study  of  (nners1  syatefita  or   equations. 
~he  results  are  contained  ^n  the  Took  on  "PfaFf'a  oroil^n 
and  Its  generalizations"  by  "chout^n  and  Kulk.   T  rather 

t  there  is  a  con^ide^ahle  (?«-)  between  this  t'  ^ory,  which 
is  baaed  on  the  work  of  ^lquier,  ^.rtan  and  Tbomas  ,  «nd 

to  tPeat  the  mo^t  genera"*  *ystTr"s  in  the  field  of 
analytic  functions,  and  the  more  modern  theory  <tmnhss  i?.ed 
at  N.lf.'u*.,  which  is  more  closely  associated  with  functional 
analysis  -ind  ohysical  applications,  find  works  with  real 
functions,   '"he  latter  theory  is  mostly  restricted  to  single 
equations  in  one  unknown  or  to  determined  systems  of  first 
order  equations,  in  which  the  algebraic  diPficulties 
encountered  are  at  a  minimum.   However,  the  lack  or  & 
satisfactory  theory  for  more  creneral  systems  of  equations 
Is  felt  in  many  applied  oroblems,  e.g.  in  elasticity  and 
meteorology.   The  genera1  theory  of  the  type  or   "cho-iten'a 
work  can  doubtlessly  be  helpful  there  for  orientation  In  the 
small,  study  of  characteristic  manifolds  consistency,  etc., 
but  with  its  restriction  to  analytic  solutions  it  is  still 
insufficient  to  give  an  tnsicht  into  the  behavior  of 
solutions  in  the  larr*~  and  into  the  all  Important  question 
of  choice  of  "appropriate"  boundary  condition.". 
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The  center  consists  of  the  four  divisions  of  Theory, 
statistics  (under  van  Danzig).  Applied  Mathematics,  end 
Computing  (under  van  *1  Inparden) .     >  Applied  "otha^stics , 
once  j  ad  by  ""imman,  was  et  the  time  without  a  head,  van  der 

roan  not  being  svcila  3e  for  this  position,   "he 
responsibility  for  (reaping  the  Center  useful  from  the  point 
of  application  appears  to  <"sll  lsrpaly  on  van  -VI  Jn  arden, 
who  makes  an  excellent  Impression.   Among  the  topics 
discussed  with  van   I      ?er  was  a  method  of  his  simplifying 
period  analysis  on  dipittO  computing  machines.   The  main 
idea  consists  of  usin^  a  finite  dimensional  function  space 
spanned  by  periodic  step  functions  of  amplitude  1,  instead 
of  xieing  the  ordinary  trigonometric  functions,  and  of  then 
approximating  them  e y  stepfunctions  for  numerical  purposer. 
-he  "enter  has  carried  out.  a  num  er  of  boundary  v^lue 
problems  for  Partial  Differential  Equations,  notably  proel ems 
involving  boundary  conditions  for  the  potential  equation  on 
an  unknown  free  surface,  which  arise  in  connection  with 

ortnnt  prscticai  questions  concerning  underground 
distribution  of  salt  pnd  frerh  water.   The  absence  of  an 
electronic  machine  restrict?  the  Partial  differential 
"  quatlon  ;,ro  1  ems  to  those  that  can  >e  solved  by  methods 
like  conformal  mapping,  reduction  to  1 -dimensional  Integral 
equations,  or  relaxation. 
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Other  Putch  mathematicians,  with  whom  I  had  longer 

discussions  w^re  Koksma  of  the  Vatbematical  Center,  fopken 

of  tbe  Fijks  "'nlversity  of  Utrecht,  -urgors  of  the  technical 

High  school  at  To} ft,  and  Timman  of  the   .  .  .   Among  the 

■Ub1«ota  closer  to  my  line  of  inters? t  w»re  certain  4th  order 

psrtlnl  differential  equations  encountered  by  lurgars  in 

correction  with  prowlers  in  turmlence,  and  boundary  layer 

problems,  wnich  Timman  wap  in  the  procas?  of  solving 

numerically,    lmman  considered  a  S-dlmanaiottftl  flow  problm, 

leading  to  a  system  of  2  first  order  quasi-linear  equations, 

wltyi  an  unusual  ooundary  condition,  whicn  consisted  In 

orescriblng  the  hahavicr  of  the  solution  at  a  single  point, 

the  ■tagaatletl  ooint  of  the  flow.   -Tirrnan  had  .Hist  received 

an  appointment  np  ororof-or  in  Pel  ft.   He  had  previous 

been  at  the  Center,  where  still  some  computational  work  was 

carried  out  for  him  in  connection  wit>*  flutter  problems  in 

co^ressible  flow  by  expansions  in  Mathieu  functions.   With 

his  ability  and  interest  in  Applied  Mathematics  he  might  be 

a  person  well  worth  inviting  for  n  visit  to  the  U.C.A. 

ti 
July  10-17  in  Hottingen 

Arrived  in  afternoon  of  July  10,  Just  in  t ime  to  attend 

lecture  by  Wlelandt  of  Tubingen  on  ooundr  for  eigenvalues, 

and  to  meet  most  of t  he  local  nBthematiclans  at  this  occasion, 

Among  other  visitor*      nt  during  usrt  of  my  st«=y  ere 

Mahler  from  "ngland  and  my  colleagues  Courant  and  Priedrlchp. 
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The  people  I  saw  mopt  of  were  Rellich,  Slegel,  Schneider, 
Stellmacher,   yrn,  3t6hr  and     is.      first  named  >eihg 
the  pernor  test  informed  on  tl  I  subjects  I  aw  interorted  in. 
■^tBhr's  Interests  seemed  to  ha--         liner  5n  pure 
mathematics,  but  ha  hsd  written  pome  papers  on  the  fundamental 
solution  of  partial  d : f f ^rence  equations,  which  T  hpooenad 
to  have  reviewed  Tor  the  '"ath.  Reviews,  and  he  •'earned  to 
have  acquired  n    taste  for  pro  lev*  artsintr  in  numerical 
analysis.   'Te  was  confer  latlng  a  visit  to  the  U.S.  and 
consulted  me  at  length  about  how  to  apply  for  a  position  in 
this  country.   I  advi'  9   Ira  to  cret  in  touch  with  the  bureau 
of  standards'  Applied  If  a  the  Bat  lea  laboratory.   I  spent  more 
time  with  ^tellroachar,  who  appeared  to  ~>e  quite  an  expert  on 
the  literature  on  hyperbolic  partial  differential  equations, 
and  had  written  some  notes  on  the  subject.   He  had  done  a 
considerable  amount  of  worV  in  an  attempt  to  prove  Hadamard's 
conjecture  on  the  occurrence  of  diffusion  of  wavic  associated 
with  2nd  order  hyperbolic  equations.   I  discussed  with  him 
the  work  of  my  colleapue  T^ouglis  on  the  same  subject  *n  d  its 
relation  to  the  earlier  attempts  of  Mathiesson.   (In  t're 
meantime  the  problem  appears  to  have  been  settled  co^^letely 
by  Douglis.)   ntellmacher  has  an  lnterertincr  approach  to 
special  sy.'teTrs  of  onuntlons  usinp  the  notions  of  conformal 
geometry.   He  also  has  extended  sore  of  the  results  of 
"'.  ".    Martin  end  Maz  obtained  by  their  new  apnro»cb  to 
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Piemann's  method  of  integration.   He  w&s  very  anziour  for  a 
chance  to  work  in  this  country.   Contributing  factors  were 
the  lpck  of  security  in  his  job  in  (  ottinjzon,  and  the  fact 
that  he  is  rather  isolated  with  hi.*  work  in  'ermany,  which 
appears  to  :>o  much  doner  to  some  of  the  activities  froinff  on 
here. 

Heinz  told  me  a ^out  a  remarkable  inequplity  ha  derived 
for  the  '-susp  curvature  of  a  minimal  surface  defined  over  e 
circle. 

Neither  the  town  of  •  ftttincen  nor  the  mathematical 
Institute  seem  to  have  changed  much  in  the  13  years  that  I 
had  not  seen  them.   Only  the  total  loss  of  the  splendid 
mathematical  library  o"  the  Institute  makes  itself  felt. 

I  vial  ted  a  timber  of  r-^lnt^d  institutions'  in  "otttnpen, 
b  Geophysical  Institute  on  the  Hainberpr  I  *ew  with  Oourant. 
Had  disoussion  with  artels  an^  hie   assistant  Kert3  on  work 
going  on  there.  Vost  of  it  appears  to  :>e  concerned  wit^- 
seismic  wfives  3nd  with  magnetic  observation*,  which  show 
e.p.  the  27  day  period  of  revolution  of  the  sun.   Bartal* 

douots  a' out  the  feasibility  of  waather-  prediotlon 
by  numerical  computation,  based  on  the  fact  that  the 
significant  features  thet  Influence  the  weatver  most  are 
concentrated  on  surfaces  ("fronts"),  which  are  difficult  to 
handle  hy  finite  difference  methods. 
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In  addition,  T  talked  with  "olralen  find  T3ierman  at  the 
f'fix  Plank  Institute.   Tolmten.  ?nows  r^e  their  experimental 
setup,  various  wind  tunr.eja  end  tanks,    i.erman  'M^pusse? 
his  numerics]  work,  which  consists  mostly  of  computation  of 
wave  functions  end  of  article  natbs  In  the  earth  mermetie 
field,   Computations  are  carried  out  on  their  electronic 
machine,  « hi  el)  ^as  a  rather  limited  magnetic  drum  r-or-ory  a^ 
present,  ^nt   which  is  to  he  superseded  soon  by  one  with  a 
2000  word  (38  binary  dipits  each)  memory. 

I  give  a  talk  in  the  Vat^ematlsche  Oesel  Ischaf't  on 
derivatives  of  weak  solutions  of  linear  elliptic  differential 
equations. 

.Tu">y  18-19  Vacations 
July  P0 

I  sot  out  for  Italy  via  Frankfurt  and  Heidelberg. 
Arrive  in  s^t^rnoon  of  ?0th  in  PremkfUPt  m  d  snen^  pest  o** 
day  and  following  morning  in  straightening  thinn"  out  for 
my  trip,   -et  ldentif 5  cation  card  at  Headquarters,  10  ^arben, 
and  Turkish  visa  from  consul  for  v>chanics  rorrrress.   Then  to 
Feid^lbcrp,  where  I  talk  on  elliptic  differential  equations. 
Meet  there  with  7,    K.  Schmidt  and  Courant  to  discuss  projected 
peries  of  monographs  on  partial  differential  equations,  to  bs 
published  by  Springer  as  part  of  the  "  rsemirse  der  Mathematlk", 
ack  to  prankfurt  in  evening,  to  catch  MAT?  night  plane  to  Fome. 
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July  21-24  in  Pome 

Visit  Nava]  Attach*.  Captain  for shall.       [  have 
wore  copies  of  my  trava]  orders  made.   ^tverwise     sad 
most  of  my  time  at  the  Istituto  "azionale  per  la  ftnplica?,ioni 
de]  Calculo  of  the  Contlgllo  Waslonale  delle  Rieoereha.  ""ee 
Flchera  (known  to  me  fror  the  Institute  for  Numerical  'nelyels 
In  oa  ftjngalaa),  Ohizettt,  ^roaa  and  some  of  the  younger  people, 
Plcone  was  not  in  town.   Tn  the  meantime  the  excellent  report 
of  .  -^yl  on  the  I.K.A.C.  has  appaarad,  Seaerlbing  t 
activities  of  that  Institute  completaly.   I  get  the  inpraaalon, 
KOln^r  through  the  ?ist  of  pro-)"     worked  there,  that  Cross 
does  a  1x006   deal  of  the  aattta]  analysis  of  the  prohlems 
8uemitted  for  computation  ey  outside  agencies,   "ichera  is 
only  connected  on  a  pe^t-time  naal«i  with,  the  Institute,  rnd 
^hlzettl  is  quite  versatile  In  f-nalysis,  workinc  o^  ^npping 
problems,  Hermite  nolynomials,  ordinary  differential  equations 
and  related  subjects. 

Computations  are  carried  out  on  desk  machines.   For 
solutions  of  partial  differential  equations  they  hav^  to  rely 
on  relaxation  methods  or  on  Picone's  method  of  moments. 

The  computing  '  n<-»r  sponsored  by  Unesco  »<-a  in  a 
dormant  state,  apparently  for  lack  of  funds. 

TTave  lengthy  dir  cuss  ions  with  '  lohari  a^out  a  method  of 
his  for  constructing  complete  sets  of  solutions  of  elliptic 
equations.   Also  with  Ohizotti,  who  demonstrates  a  neat  method 
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for  solving  the  Pirichlet  pro > lew  for  the  Interior  of  an 
•11  Ipse,  by  mapping  the  silt  ellipse  on  a  circular  rlnc  and 
uMn^   ourl«r  stfiai  In   the  rin<?,  taking  Into  account  t  f 
symmetry  conditions  af>iatft|  on  the  inner  circle.   T  also  trot 
interested  in  a  theorem  of  OMzetti  conc^rninp  equivalence 
of  2  function  spaces  connected  with  expansions  in  Hermits 
polynomials ,  which  should  be  related  to  a  similar  question 
arising  for  solutions  of  a  wave  equation  subject  to  a 
Pommerf=*ld  radiation  condition. 

Fichera  would  like  to  have  somebody  from  Cour ant's 
prroup,  e.g.  P.  T,ax,  to  spend  a  year  in  Italy  on  a  ^ulbright 
Fellowship  half  of  the  time  in  Trieste. 

The  T.N.A.C.  was  in  the  process  of  closing  up  for  a 
month' p  summer  vacation.    very  day  it  became  more  difficult 
to  see  people  in  Italy.   I  had  hoped  to  have  sn  opportunity 
to  see  Mrs.  rinqulni-^iPrario,  who  is  one  of  the  pioneers 
in  the  theory  of  hyperbolic  equations  in  2  independent 
varia  >3es.   I  did  not  have  her  correct  adores?,  and  she 

r-ntiy  had  ^one  on  vacation,  ->efora  any  of  my  letters 
reached  her. 

July  t5-t7  Naples 

travel  on  ^riday  morninn,  -Tu";y  P  ,  from  Pome  to  Naples 
by  train,  mostly  to  see  '  iranda  and  his  prrouo  at  the 
University  of  Naples.   I  find  that  the  aspect*  of  the  theory 
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of  partial  differential  equations  of  most  interest  to  them 
are  those  connected  with  variational  rroi]e'  .     v  consider 
rathor  special  systarr.s  of  aquations  srisinp  in  this  way,  w?th 
anphaala  on  assuming  as  little  as  poaaj    in  the  way  of 

iliirity  on  the  coefficients.  Result-  'or  such  systems 
are  obtained  by  approximating  the  equations  by  equations  with 
more  ragular  coefficients.   Thla  involves  workinc?  with  fine 
a  priori  estimates  for  the  solutions  end  their  first 
derivatives  5n  terms  of      I  of  continuity  and  nttlder 
conditions  for  the  coefficients .   The  work  follows  t>ie 
pettern  of  the  results  of  ?»!orr3y  at  the  Inlverslty  of 
California.   -Miranda  was  surrounded  by  a  number  of  younger 
people,  Staapaohla,  'Jreco,   ilibarta,  who  mode  excellent 
impression  in  discussion.   nfortunsta  y,  I  **>s  r*°t  giro* 
much  of  an  opportunity  to  discuss  their  work  with  them. 
-<^accipoli,  wo  did  important  work  on  elliptic  differential 
equations,  was  not  in  town. 

July  ?8 

Left  for  Pisa  via  Rome,  by  tr«in.   I  saw  Conti  and 
lada  there.   I  had  been  interested  in  Conti' s  work  on 
equations  of  mixed  type,  as  they  occur  in  gas  dynamics, 
"onti  Mmself  is  not  familiar  with  the  physics!  Applications. 
We  and  --slada  told  about  some  more  recent  work  of  t;  :  irs  0"> 
special  systems  of  first  order  orrustions,  with  the  anphaala 
again  on  a  minimum  cf  reeularity  assumptions.    hi I    ma  to 
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be  the  general  fashion  UMNSg  the  .ounccr  poop! a  In  Italy 
working  or.  differential  equations,  with  the  exception  of 
7i chare.  There  la  little  Interest  in  methods  applicable  to 
^oro  penernl  types  of  equations  with  wore  regular  >ehawlor. 
Indeed,  T  found  that  people  look  down  upon  the  methods  *>nd 
results  of  the  older  generation  represented  e.g.  by  F.ntsooie, 
who  still  work  wll     eh   o  .tnoded  tools  r?  annlvtic  functions. 
According  to  aisda  the  ideal  t-eory  of  partial  ^!  ^->r— ntial 
equations  would  be  patterned  after  thst  of  the  or^lnpry 
differ^ntii::  equation?,  with  existence  theorems  established 

ond  the  point,  where  uniqueness  holds.   Thi?  mipht  be 
7rou<rht  aiout  by  considering  suitable  classes  of  "weak" 
solutions. 

F9turn  to  Pome,  July  30,  take  KATS  plane  to  '-"rankfurt 
the  same  day,  arriving  there  at  11:00  p.m. 

•Tuly  31-* ug.  1st 

Institut  for  »  aJctlaohe  Mathematik  in  Darmstadt. 

Here,  under  direction  of  Prof.  Walther,  the  emphasis 
is  considarpbi  .  ror *  on  the  practical  aspects  of  Mathematics 
then  in  Rome  or  at  the  Center  in  Amsterdam.   An  electronic 
machine  la  oeing  oullt  by  Mr.  Droyer.   In  use  was  their 
Differential  Analyzer.   It  made  the  impression  of  8  rather 
bulky  machine,  hut  works  supposedly  with  great  precision. 
It  has  only  4  integrators,  In  addition  to  the  multiplying 
unit,  and  3  output-input  tables.   There  are  improvements 
over  the  purely  mechanics]  type  of  machine,  I  recalled  from 
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Aberdeen,  In  that  use  Is  made  of  servo-m*chs<nisns  and 
optical  following  device*,   oat  interesting  for  me  from 
the  point  of  view  of  numerical  analysis  was  a  talk  with 
Dr.  Under,  who  is  en  expert  on  inversion  of  matrices,  and 
computation  of  eigenvajues  for  matrices  with  simple  or 
non-simple  elementary  divisors,   ^hey  have  inverted  10 
10  matrices  at  this  Institute,  out  feel  that  BO  >y  Py  would 
be  about  the  maximum  size  they  can  handle  on  their  d^sk 
calculators.   Under  is  Inclined  to  consider  the  '"sups 
scheme  for  inversion  as  more  efficient  than  iteration 
schemes.   He  was  interested  in  '  anczos»  method  ^or 
determination  of  eigenvalues.   He  vfti  also  preparing  a  new 
type  of  ta>lo  for  confluent  hypereteoreetric  functions.   ho 
exact  values  would  ne  given  for  complex  integers  only;  the 
values  at  other  points  would  be  obtained  by  interpolation 
formulae  oased  on  derived  polynomials,  making  use  of  the 
differential  equations  satisfied  by  the  functions. 

Walther  is  very  interested  in  visual  a! da  for  teaching 
mathematics,  and  Is  quit*  Inventive  in  devising  models  and 
gadgets  for  that  purpose.   The  institute  suoports  itself 

'galy  throuprh  its  work  for  industry.  rhey  are  seriously 
handicapped  hy  felr  lack  of  computing  machines,   'van 
T.P.M.  machines  would  hrlntr  an  Improvement  over  their  staff 
of  6  humsn  computers. 
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On  August   1st  I   leave   for  Cfittinffan,  where    I  meet 
Rel Iich.     We  discuss    at   rrent    length   the  work  of  H.   '""eyl 
and   K.    waller  on  capacity  of  radiation    fields.      V*j]    hRd 

k   In  <~8ttinfTon   on  the4-    lubjaet   th^  week  'nfore, 
I  wan    specially   Interested,    b«  •   I   had   oncc'jnt-^r^d 

similar  pro] era   In  dealing  wltv    v»ater  waves   In  the   presence 
of  obstacles. 

August  2-16  Vacation 

August  17  -  ^tnrt  trip  to  International  Congress  In  Istanbul. 

Trlve  In  ^rankfurt  in  afternoon  of  l^th. 
First      plane  T  can  get  on  leaves  on  August  1 9   at  2:30  a.m. 
for  Athena.   HAT9  plane  take."  off  from  there  to  Tripoli 
taking  alonrc  all  my  Pa^pas^  through  an  oversight ,  including 
the  slides  for  my  talk  at  the  Congress.   Kfo      transportation 
In  sipht  froir  Athens  to  Istanbul  or  Ancara  for  next  3  days 
at  least.   As  meeting  is  to  start  next  day,  taking 
accomnodetions  on  commercial  Fr^noh  Airline  plane  to  Istanbul, 
where  T  arrive  at  9  p.m.  of  the  19th.   Have  difficulty  In 
finding  accommodation?  for  first  night,  ae  I  only  have  room 
reservation  from  next  day  onwarda.   The  Turkish  Committee  for 
the  Congress  is  extremely  helpful  in  solving  this  and  any 
other  difficulties  arising. 

"he  seasions  of  the  Congress  are  diatributed  over 
aections,  which  meet  simultaneously.    xcept  for  general 
aessiona  I  spend  all  my  time  In  the  section  dealing  with 
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Hydro  dynamics.   Other  sections  rare  to  vend  in  the  nport  of 

J.  Keller.   Of  particular  int^r est  to  ^e  va       »r  by 

r^eeu,  givinp  en  explicit  expression  for  linearized 
flows  over  uneven  bottom  surfaces  of  cortci"     .ial  shapes. 

^ethO'i  of  solution         reliction  to  difference 
equations  by  Fourier  transformation,  similar  to  those  u.^ed 

eters  in  other  problems.   A  paper  by  Y.  Yam&moto,  though 
presented  by  proxy  in  a  rather  Incomprehensible  fashion, 
showed  some  overlapping  vith  work  contained  in  an  Ff.Y.U. 
thesis  >v  ^inkelstein. 

I  met  and  tailor1  -'ith  a  large  nurmer  of  peop"  e  from 
bare  and  abroad.   'ifc1-   ;^vtchenko  of  Grenoble,  who 
acquainted  me  with  the  vork  of  -:erb?r,  estaolisbing 
uniqueness  and  existence  of  waves  over  periodic  bottoms. 
(Gerber  also  has  given  a  proof  of  the  snslyticity  of  the 
e  surface  of  8  steady  wave  independently  of  FT.  T,ewy.) 
'"ith  Perer  of  Paris,  who  rave  me  introductions  to  two  French 
hydrodynamics 3.  laboratories,   '"'ith  einblura  of     irg,  with 
whora  T  discuss  possible  applications  of  my  work  on  wave?  In 
t*e  presence  of  obstacles.  'Vith  Hogner  of  ftoekholm  on 
wave  resistance.   Other  conversations  with  rightbiil  of 
nnchester,  "illharz  of  Freiburg,  Milne-     ?on  of  the 
Poyal  Naval  College. 

Oive  paper  on  construction  of  plane  flows  with  a  free 
surface  and  gravity  present. 


If. 

August    Vf 

Leave   Tstanbuj    for   *tvens  with  one  of  2   KwTI     flisjhfci 
arranged   by     llltar  Attachees    for  the  African   ofirtici pants 
of  the   Congress.      Bsld  up  in   Ath*n.«   till   2  ,'tv    for   lack  of 
further  transportation   to  rrsnkfurt.      «rr5ve   in   ~'rankfurt 
the   evening   of  the  29th. 

August  2".>-:  ept.    1st  Vacation 

feptembAr  ?nd   leave   for   r'kandinflvi* 

.Teptemoer  3rd   in  Kopenharen.      >;«e   Fenchel.      r:iscuss   convex 
geometry,    determination  of  convex   surfaces?   from   gives   level 
lines.      Arrive   in  the   evening  of  the   same  day   in     und    (cweden) 

ptewber  4-r'   in    I  und 

Lund   is   p   typical   university  tcrr  with   the   nhyr.ical 

and  mathematical    TnatitMes   occupying   a  large  ro^rn    sullding. 

t 

Most  of  the  time  T  new  Osrdinp,  Riarcej  Riasz  and  Pleije]  all 

of  whom  I  had  met  previously  in  the  ff.S,   All  three  of  than 
•re  concerned  with  /arious  aspects  of  the  theory  of  partial 
differentia]  equations,  which  also  ar?  of  Interest  to  the 
N.Y.U.  Institute.   Harding  has  made  important  contributions 
to  the  theory  of  the  general  linear  elliptic  equations, 
discovering  some  inequalities,  which  permit  to  iv-tend  the 
techniques  of  K.  0.  Friedrichs  to  the  most  gsnerf      >s, 
erd  to  solve  th-a  Pirichlet  problem.    .   Less  was  working  on 
a  systematic  discussion  of  characteristic  surface-  and 
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correspond 'rirr   tnitifi"1  vf'i)»  problem  for  the  w«vo  aquation, 
?one  instances  of  whlcti  -     so  tr      Ih  'ft  :  v  it  ,T.  "•".". 
th°r<s  by  rp.r^nw.   Ha  ^<~r  ioee  idftd  in  "l1-    if  Bb s tract 
ffeneral  definition  ©f  characteristic  surfaces,  bv  coirnletton 
of  r>oint  sets  conflicting  of  characteristic  generators.  One 
of  hli  result*  consists  In  Hwlng  «n  siersnt  expression  for 
solutions  or  the  ww  equation  having  the  tamS  typft  of 
singularity  along  an  arMtrary  characteristic  surface,  as 
thet  possess ed  by  the  fundamental  solution  alonpr  p 
characteristic  cone.   -l      :  la  no~tly  concerned  with 
distribution  of  eigenvalues  for  higher  order  equations. 
-T  acquaint  them  with  some  recant  work  or  e-<i<-t">nce  of 
derivatives  of  weak  solutions  o"   elliptic  equations  and  on 
conversance  of  difference  methods  "or  nur^rlcal  determinrtlon 
of  solutions  of  oartial  differentia"1  equations.   -Piesz 
••▼nresses  sorre  Inter-*.'* t  'n  hwvinp  an  opportunity  to  teach  a 
course  1n  the  H.0.  on  differential  geometry  or  related 

SUb lectS . 

September  8-12  Paris 

I  pay  a  visit  to  the  Labors toire  Central  d'Hydraulique 
de  rrance,  which  is  under  the  direction  of  Jesn  Laurent.   Am 
received  by  P.  Oerlier  in  the  absence  of  the  director.   A 
large  part  of  their  space  was  occuoied  by  3  models  of  sections 
of  the  course  of  the  Qeine  River  between  the  mouth  and  Pouen, 
at  different  scales .  The  purpose  was  to  study  the  bore 


■ 
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srisirg  at  the  mo'ith  of  the  river   in  consequence  of  the 
tid^s  and  to  d«iriv°  nn">s  of  Making  lta  effect  Lb  the  harbor 
of  Pouer     less.      *r  nodal  apparently  reproduces  the 
progress  of  the  front  of  the  bore  with  extreme  Accuracy. 
Mat*]  gratings  ^r-  used  tc  Tive  th?  required  frictional 
effects.   T  bed  some  discussion  with  them  about  the 
theoretica]  computation  of  bores.   They  were  unacquainted 
with  Ftoker's  theory  of  >ore  formation  in  finalotry  to 
Shockwave  In  eases.   One  reason  was  that  they  had  been 
unable  to  obtain  the  first  number  of  the  I  o^^unications  on 
Pure  ani  *ppli<*d  Mathematics,  which  contains  5'toker's  paper 
and  is  out  of  print.  They  Hiake  use  Instead  of  an  older 
theory  by  Pavre,  and  nleo  cbilm  that  tha  bore  can  be  treated 
as  a  solitary  wave  with  rood  approximation,  in  spite  of  the 
obvious  lack  of  symmetry  of  the  waves.   The  result  of  their 
experiments  was  that  the  >>ore  in  the  harbor  can  be  killed 
off  by  adding  a  suitable  extra  basin.   -Another  experimental 
arrangement  I  found  of  ^reat  Interest  dealt  with  the  breaking 
of  waves.   The  relative  motion  of  the  fluid  particle?  is  made 
visible  by  insertion  of  pieces  of  paper  and  photographed 
from  a  carriage  proceeding  with  the  speed  of  the  wsve.   It 
I i  then  observed  that  breaking  sets  in  at  the  point  wfaere 
the  relative  speed  at  the  surface  is  ?.ero.   Other  experimenta 
dealt  with  measurements  or  tendon  in  ships  cables  due  to  a 
bore.   -They  publish  the  t evue  Oenerele  de  l'Hydrsulique, 
and  induce  me  to  nromise  somewhat  hastily  the  contribution 
of  some  article. 
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•"lie  other  Institute  visited  ny  me  was  ~he  Ta'>oratoire 
National  d'Hydrauliqua  of  the  Electric it •  da  "ranee  at 
Cbatou,  where  I  am  conducted  by    i.       >oie.   They 
were  largely  concerned  with  study  of  transport  of  materials 
at  the  rottom  of  harbors,  due  to  wave  action.   They  have 
devised  an  Intereatin      Dd  "cr  o^t«ininr  almost  complete 
reflection  of  the  weven  of  a  carta ir  length  thrc        of 
*,±c<a.   bprin*5  o^  dimensions  corresponding  to  the  wave  length. 
If  a  series  c<*  such  basins  If.  Installed,  covering  e  ^prpa 
enough  r«=np*  of  wpve  lengths,  the  water  will  be  practically 
at  rest  beyond. 

The  only  mathematician  I  aoe   in  Paris  is  J.  Had award, 
who  wes  uay  working  or  ■  book  Incorporating  recent  progress 
in  differentia)  equations. 
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